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Phragmites Management
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The Role of Microbes in Phragmites Growth
| Seed Young seedling

Endophytic

Fungi &
Bacteria
Epiphytic
Fungi &
Bacteria
Endophytic h-ar;m.a_fb._-

TR Rhizosphere [~ Mycorrhizal
Bacteria [T Toge et Fungi

Senescent Plant Mature Plant

Endophytic

Endophytig Fungi &

Fungi & . : Bacteria

Bacteria Epiphytic

Fungi &
Without endophytes With endophytes
[Pt LIEE IR | P PPt L1 N\ o——— —
L—"““{“—"‘i ~/ _ e e S ) Based on Ernst et al. 2003
Rhizosphere >~ Mycorrhizal Rhizosphere >~ Mycorrhizal
Microbes 4 Fungi Microbes Fungi

Kowalski et al. 2015

’?j USGS Prellmlna.ry I.nformat.lon.—Sut.)Ject to Revision.
& Not for Citation or Distribution.



Bioherbicide Development for Targeting Microbial Relationships

Citric Oil- strips waxy cuticle
from leaf to allow penetration

GcheroI- Surfactant to aid in

“wetting” ‘
Bioherbicide Formula* B 21 ‘,
" oy e . ’

Cltr-IC-OII Arginine- causes microbes

* Arg' nine P |/" to create excessive ethylene/
e Sucrose / b \3/:;:2 leads tciress and cell
: GlycerOI ] Sucrose-food source for
* Yeast microbial bloom

 Water Solvent
*US Patent # 20230067609-A1
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USGS Bioherbicide Experiment Initiat

>

e Site: GILNC Taylor Preserve, Halley Crescent Drive

e 40-1m x 1m Plots
* “Control”- water only
» “Early” - Bioherbicide every 4-weeks starting in June
» “Cut + Treat” - Cut in June then bioherbicide every 4-week

e “Late” — Bioherbicide every 4-weeks starting in August

Treatment Dates

Jun9 Jull14 Aug 10 Sept8
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USGS Bioherbicide Experiment Initiation
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Sequence of Events
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e Treatment Effects: Within 1 week
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Bioherbicide Treatment Effects: Within 2 weeks
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Bioherbicide Treatment Effects: Within 3-4 weeks
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Pre-Treatment June 9t", 2023

* Late Application

Control EarIy Appl|cat|on

Cut + Early Apply

*Not Pictured, due to
no treatment applied
until August 10t
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Post 15t Treatment- June 237 2023

* Late Application

Control

*Not Pictured, due to
no treatment applied
until August 10th
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Post 2nd Treatment- July 20th 2023
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Post 3 Treatment- August 25t 2023
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Early Application
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Cut + Early Apply * Late Application
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Post 4" and Final Treatment- September 22" 2023

Control
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Belowground Resource Reserves

Carbohydrate Content of Rhizomes

e Sugars — Immediate Energy Needs of Plant
e Control = Early = Cut = Late

e Starch — Longer Term Energy Storage

e Control > All Treatments by ~50%

 No Difference between Treatments
e Cut = Early = Late
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Conclusions

*Clear signs of treatment impacts

*Contact effect vs. systemic effect
eEffective at killing aboveground tissues
Rhizomes remain viable with less reserves

*Potential for compounding effects after multiple
seasons of treatment

*Continue to refine formula and methods
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Thank Youl
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NATURE & LAND
CONSERVANCY

Contact Info:
Spenser Widin, Biologist
Email: swidin@usgs.gov

Dr. Kurt Kowalski, Research Ecologist
Email: kkowalski@usgs.gov

Meagan Froeba, Research Associate
Email: mfroeba@usgs.gov
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